Searchjng PAJ 



1/2 ^-V 



PATENT ABSTRACTS OF JAPAN 

(l l)Publication number : 2003-309903 
(43)Date of publication of application : 31.10.2003 



(SDlntCI. B60L 9/18 



(21) Application number : 2002-1 10504 (71)Applicant : TOYOTA CENTRAL RES & DEV LAB 

INC 

TOYOTA MOTOR CORP 

(22) Date of filing : 12.04.2002 (72)Inventor : INAGUMA YUKIO 

NAKAI HIDEO 
ARAKAWA TOSHIFUMI 
FUMA HIROO 
TATEMATSU KAZUTAKA 
NAKAMURA MASASHI 



(54) DRIVE DEVICE INTEGRATED WITH INVERTER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To make a drive device 
using an inverter compact. 

SOLUTION: A battery is connected to a neutral point of 
a stator coil 150, and a capacitor is connected to the 
input side of an inverter 110 where an output terminal is 
connected to the stator coil 150. The stator coil 150 is 
used as a boosting converter. The inverter 110 and a 
motor in this constitution are stored in one housing 100. 
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^ (3 2) J: ptd. J&tToi; 50 i ] 
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(10) 



17 



i^x = A^{9 - -3-) + »«/3 + MO) 

47r 

MS) + /.,{^) + = 0 

Jo 
Jo 
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(33) 

(34) 

(35) 
(36) 
(37) 

(38) 
(39) 

(40) 
(41) 
(42) 



zz.x\ i u (e) , f V ( 0 ) . fw{e)f)K ^ff- 
[0 0 7 01 ^^^oT. ^(3 3)- (4 2) ^mtz.ir i 

u (0) , f V (0) . fw (0) (S^gfi2) 

< . *BI|?)fC i u 1 . ivl, iwl, iu2, iv 
2, i w2^^®j^it^C^;iiS-et^o ^LT. fu 
(0), fv(0)» fw(0) i u 1 . i V 

1, iwl, iu2, iv2, i w 2 <^)ftictgiH^M^ 

[0 0 7 1 ] m^commmmx^-x. ^^^m^ 
ffi^«]^'j-r5o ctD^-a-t^fi. ^ (3 9) (D^^^\^'r 

-rZ^tt^X^^, tt^oT. f u (0) , f V (0) , f 

w (0) ^m^ir^m^<D^^m^^t^^o ^lt. n 



[0 0 7 2] ±ii^oiJi0^r'H. 2 0(0^-^ =2 Y 

yUMl, M2ra1Wi^B||;^)5/iV^^^^i^(S<i: L^Co 

[0 0 7-3] dcoct ^j:?=&;^^$^-)e«|(7? = -i'>'u^fcfi:^B 

He ^fiFo:®-g^|^fi, ^ (3 1) ^(21) \Z^p 
iO ^iul. ivl. iwl, iu2, iv2, iw2 

^(43) ^m^ir^'^^m^^h^o :z<D^\-t. 

[0 0 7 4] 

mi 2] 
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/ 



20 



1 


iixlr 


















/ 




\ 


















*u2r 






















-<« 


/ 




*ii/2r 


/ 









(43) 



^C"C. ^ (4 3) 'kmi'^-tm<0\^h LT. hSiZE^^:^ [0 0 7 5] 
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21 



22 



i^x =Asmi$ - y) + iV3 + 
^^a = ^sm(tf + - »./3 + h^{&) 

M^) + Me) + Ui9) ^ 0 

M6') + /iv(^)+A«,(^)=0 



Jo 
Jo 
Jo 

/ h„ie) d0 

Jo 



= 0 




:::i-e. fu (e), fv (0), fw(0), hu 
(0) . hv (0) , hw (0) ^m^mmx-^^ 

^<y;<-^X-h^o ^'bt-. e=0° <750#. ^ (3 

3) . (4 2) (7:)i§S&tl. ^ (4 4) . (5 9) ^^^Sf:: 40 

To 

[0 0 7 6] ^LT. (4 4) - (5 9) ^^SfcT f 
u (0), fv (0), fw(0). hu (0), hv 

(0) , hw (0) ai;^ h/^iJ^^^ctt^ 

^tBm^^^K$-&5ci:?:f<. +em»^ i u 1, i V 

1, iwl, iu2, iv2, i w 2 ^ 

ja^rtSo f u (0) , f V (0) . f w 

(0),hu(0), hv(0), hw(0) ^tgm* 
iul, ivl, iwl, iu2, iv2, iw2 (DMc 



(44) 
(45) 

(46) 
(47) 
(48) 

(49) 
(50) 
(51) 

(52) 
(53) 
(54) 
(55) 
(56) 
(57) 

(58) 
(59) 



[0 0 7 71 ^fd. ^^^mfuu mmmm,\^v ^y^^ 
mm^mti-^. ^ (5 0) . (5 1) (D^mzR^. f 

u+fv+fw+hu + hv + h w= 0 Tb^^^tt^^^ 

to 0 7 8] ^m^Bmm\^v yy^i-t:n^^j:\^^m'^(DMr 

5iim:^fefiv f u (0) , f V (0) , fw (0) $r 
5t (60) - (62) (D^o\z^'^ir:^-t\zXV'^^h 
iVho ^cf*3. ^(Dsl 5t (4 0) ~ (4 2) C0^# 

6 7-efc^« 

[0 0 7 9] 
[^14 1 
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>l(sin(«)-<7i) 
Ue)=\ -0-5/1 («in(<9-^)-^0 
-0.5i4(sin(<?-2^)-p,) 

^(sin(d-3^)~<7i) 
-0.5>l(sin(d-4f;)-<,i) 

^(sm(^ + f:)-p,) 
-0.5.4 (sin(tf)-5i) 
A(6.)-; -0.5v4(sin(^-^)-^O 
^(sin(6»-2f 
-0.5.4 (sin(^-32f)-ffi) 
-0.5^(sin(^-4^)_5i) 

~0.5^(sin((9+^)-Si) 
-0.5>l (sin(«) - ji) 

-0.5.4 (sin(6' - 22|E) - gy) 
.-0.5^(sin(<9-3^)-5i) 
^(sin(^-4^)-i„) 

A=l (A) , ie = 3 (A) (r>m^\Z.^\^X ^ fu 

( 0 ) COiS?f^^ i u 1 ^ )AM L. El 1 1 . ID 1 2 
"f o 1 1 f u ( 0 ) (DH a: i u 1 (Dmo:>m^(07. 
/u^fe*?it:fct3<7:>. mi 2[i. f u (0) t^iS?f^^ 

(0) <7>^ff^HjE?S^S<Dt:'-^^5>?r6 OSii'lT^t) ffi 

10 0 8 0] tJ^oT. w<^J; 9^<?^«^f u (0) . f V 
(6) . fw (0) ^f->i'>':^-:7't:ijODfi[-r:5C ttciJ: 

[0081] $e>(::. ^ (60) ~ (62) (D^i^^m 

So 

[0 0 8 2] • ^tB^^ 



(60) 



(61) 



(62) 



t«i - (1 + asin(30}].4sin(0) + 
»«3 = (1 - arsiii(3«))^8in(») - ie/3 



(0<<?< ^) 

(2^<(9<3^) 
(3^ <d<4^) 
(4^<e<5^) 
(6^ < ^ < 6^) 

iO<&<^) 
(^£fi<2f ) 
(2^ <5<3^) 
i3^<e< 4^) 
(4^<^<6^) 
(5^<e<6^) 

(0<0<^) 
(^<f <2f ) 
(2^<^<3^) 
(3^ < < 4^) 
(4^<«<5^) 
(5^<<?<6^) 



[0 0 8 3 1 • h-iW^ 

^-^^ ^•^afei-amsft ( i u 1 + i u 2) ttig 9 

[0 084] • *BmBitro:*:# ^ 
mmm(o±^^(r>Mc^mti. i. see (A) T?fo5. 

±^$<Df>smi±. iSiJftldiS^^J-ASO. 86 6A, iSaE 

[0 0 8 5] Z<Oi:o\^. ^ (60) ~ (62) tc^-f 

fu (0) . fv (e) , fw (9) Srfi]ffl-r5r id 
•tot. «^Bm»^ ^-i^tii;'] h/L-^lcl^W^r-^;!?.:! 

[0 0 8 6] Sfc, ? = 0° T?. **i®?^l::y 5/7'/i'Sr 

[0 0 8 7] A= 1 (A) , i e = 3 (A) 

<7>«-g-|cov>r. fu (6) Office?: i u 1 iiteiL. 

[0 0 8 8] 
[^15] 

(63) 



(64) 
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25 26 
$iblC. ^ (6 3) ^(64) tio#*<^J: * [0 0 8 9] 

5o * [^16] 

»ui = A s\n{e) + £./3 + Qs\n{Se)A sin(^) (65) 

£t,2 = A sin(e) Ze/3 - a sin(3tf ) j4 sin(e) (66) 



:ir.-e. fu (e) =asin (30) Asin (0) 

t joJtj^. ^ (3 3) ~ (4 2) <7?^{4=^?^s-r5o -r 

^^fib*?. fu (0) = asin (30) Asin (0) 

[0090]12]14Ji. C(7:)fu (0) ^7y^\^tLh(DX* 
fo^o ccof u (0) %:m\^^t:.m3k^m\ 

[0 0 9 1 ] • mnm^i 

mmnm-i^w-m^^-t \ e = 3 (a) x-h^o t(D±^^ 

5D;^f:if u (0) 0 3{|fco|gi|'lT-fc^o 
[0 0 9 2] • h/U:^ 

h;u^$r^^i-^m»^ ( i u 1 + i u 2) {^19 

[0 0 9 3] • ^Bmm<o±^i^ 
mmmco^^^cDm^im-xi . 8 7 2 (a) xh^, ± 

t^COf^lRfi. ^m^^^f&^t^O, 8 7 2A. Hs^lC 
[0 0 9 4 ] ^S^IC. ^:^^-'^'^mcO=2^;l^{^^\zm^ 

m^3o' r^tzm^ (^ = 30^^ ) <D^^^^mi 6\z 
[0 0 9 5] • 9^mmm 

m^Bmm,n. ie = 3 (a) r-foi?. y 5/:/>'Ufijc^i^^ 

^sin(d-^)-> 



$K [0 0 9 6] • hJi^^ 

h/i-i^^m±T^m'M ( i d i i q) fll§19 a:!^ 

7/? [0 0 9 7] -J^BmsK^Oz^t $ 

■ mmm.(D±^^<Dm:km\'±. 1. see (A) Tfe5o 
^c^f^i^fi. 2:?^icJ:Sfi£:^;^)So. 8 6 6 A. iSi)^ 
1 A-efo5o 

[0 0 9 8] • ^Sm2)fti7)?^?F^ 

20 [0 0 9 9] r^temffii- y zf/\^t:Vfi-m^<oMri^ 

^ $:«3^y-C# ^3im:^i£<^) 1 ofi. f u 
(0)>fv(0), fw(0)^^(67)-'(6 

9) (D^oi^m^i-ztx^^o /^io. ^i7:>g 2tl. ^ 
(4 0) - (4 2) (7>^#^^fci-fc^6^cAi^fc:^» 

[0 10 0] 
[«17] 



M0) = 



(0 < » < tt) 
(tt < < 27r) 



52 



^A sin(tf-^)- 
sin(tf-^)- 



(0 < ^ < 2^) 
(5^ <0<2ir) 

(o<e<^) 



(67) 



(68) 



l-a^doVNT. f u 
3 1 7 tc^i", ^ b 



A-= 1 (A) . i e = 3 (A) (D 
(0) (Om^m^ i u 1 iritgjU. 

til. ^ (6 7) - (6 9) <D^#^ffiv^:fe^em^I2ll 8 

[0101] • m^mm 
mnmm,(ow-^im'i i e = 3 

[0102] • h^i^i^ 

^ ^^^i-^mm ( i u IH- i u 2 ) tiia 9 



(A) y 
4 6 A-Cfe5o 



S2 (^<5<4^) (69) 
■ffa (4^<^<27r) 

[0103] • mm'^(o±^ ^ 

tBm^(D:kp^(DMc:kmn. l. 6 3 (A) Xih^o ± 
^^<DP^mt. ?$^m\^^^f^6^J^^o. 6 3 A. iggfcl-J: 

^J5£^;&Sl AT*fc6o 

[0104] ^[r. e = 0° T\ ^^imi>ft{-y ^>'^>'^^ 

mi^^m-^^Tri-to A=l (A) . i e = 3 (A) (Dm 

^IcoVNT. f u (0) O^Sfl^^ i u 1 tit^L^. mi 

50 9{::ft®{bLfc{it^ffiVN-cvN5o 
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[0 10 51 $^(^. U (0) ^fflV^yh*|;P:^I§j 

[0106] • ^i^mM 

[0107] • h/U^ 

h/u^j'^ig^-r^mijfL ( i u 1 + i u 2) nm^ 

[0108] • *Bmmt^:#c# $ 10 

^^'m:^o:>iK^'^(r>%L^mt\ , 9 6 (a) -cSb6o i^'c^ 
^<7:)p^iR}i. 3^iJfLt;iJ:5^^;65 0. 9 6 A. mM\^X.^ 
^55-;6Si A"Cfo§o 
[0 1 0 9] 51^. ±IE^«^S§(^tcJ:tLJi\ h 

[Olio] ^tz.. ^n'^^'^i^'mmz. 

[0 111] irf^t>-h^ m^mt^^^^^^^M^^xmrn 
T^ mmm.^m.^\.x-^^%\Ymmmz.m\.<\-±^ih-^^ 

[0 112] z.(o^otmm<r>^^m^\z.^K> . mMns} 

[0113] s-^m^mm^ws ±.m(ox. o 
^i^ffitdcttbf^. 2o<DH^a3-f /u2 4. 2 6$:^ru. 

;h,l:: J: o r 1 o<D^- ^ ^Itj^fei- ^ -r ^ ^ tbT 

^■t^:L}itmmx^^. 40 
[0 1 1 4] [§]2 1 icifi. ^f$:6<]/^^gj^5c;!/S73^$tbTV> 
5c Ei*;i 0 Of^cT^-iS^miJiilti, -r>'^^-^l 1 0;5>iB 
S^ixSp ro-O^-?— ^ 1 1 Oti. 2o(D>r 

lyy'^-^m^Z 0. 3 2$r^^-e^*f9. lotTDgtgll 
2 Jbtc?F^fiS;$tv5o '<:/^^-^l 1 Oi^. ^^-'N'!?-!^ 
^^v^^^^J^^.^.tfc^^^ 1 1 4 ^<^t'>^''< 
— ^ 1 1 0 >?.7'— ^^^T/u) I5 0;&5ia 
^11 6-C^^^tbTl'^5o ^c^i^. IlI[c::}^l'^T^l. IBM 
1 1 6 €r 1 off {t:^U/c;&5^ ^:^y<—^ 1 i 0 cottj;^^^ 
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So f±^i9 1 2 0 <>:»^1 1 2<DWtc(i. F^^lC 

i^£P7Kgs^^tf^^ai45i 1 smm^in^x^^. wtit^ 

J:or*^l 1 4>|:;^^£PLrv^So 
[0115] 1 0 0 (D^m '9120 l^fi. ^COtrf^'L^ 

Ml-$lb^tt (-<ry^>5^) 1 2 2;65|2:tt^;h.. r.CtCv' 
•^:7 h 1 3 0;6S*6X$;h.Oo m^i 0 0(0-^ >^<—^ 1 

1 0 t^S^iiiltC*^, M 3 O^O^Kal^HSffiSt- 

(-^ry^-^J^) 1 2 4 ;a^^{t^tL. :ico$6§:tti 

2 4 ^^L. v'-t:7 h 1 3 OtmV^l 0 0;^)^^>5^tfcl^i^ 

[0116] i/-y:7 h 1 3 0 (DmW\^<D^mU\^\'t^ n 
— 1 4 0;65fia@^tt. r(Z>D— ^ 1 4 0^^'9StpJ: 

^f^ix ^ 1 5 0;55ia®$i^■cv^So r.(Do — ^ i 
4 0 a: ^x — ^ 1 5 0 (i, 12] 2 1 (75:^121 tC73^i-i: 9 t-x 
Fim^iOti^^ 14 0 ^I^'L^^t^tCl'^'^RI^Jl^O^y^-:?' 

1 5 o;^|5mt)S^^?f^^-^<^oTv^5o 

[0 117] z<Dmxn. :^'r—^ 1 5 oji. ^*-ffi]{;i 

4^(DU6^:^v'-^ p 1, p2, p3, p 4l;i:»S'j^tv 
<DU^:^'r—'$f v> I. p2. p3, p 4 fi. 

Hfg33^^U2 4. 2 6 ^^A/-CVNSo tA^or> ^^^^t" 
— p 1 J^ioV^Tx 2 0£OHtS='^>^^2 4. 2 6^^^if 
^tlX\^^^o ^VX. g|55>:^7"-i5^t±4ofe5fcat>. 2 

m.^\i^m^h.. ±i^tLx 6m(D=2^ji.t^j:^x^^^o 

[0 118] ^UT. w<7>2o(7:>HtS = -l'/^2 4.2 6 

1 0 o^::S:^tbi^yh-Mom*^iS^^ (^tt^;h.;6SHt0 
=i-</w2 4. 2 6<7>4»tt>^^cgJK$i^Tv^S) 

[0119] i^ti^ z (Dmxn^ =1 v-r 3 s 

ifxmf^^tiX\^^^o "tZX. ^ >'y<-<^\B}m3 0. 3 

2 cDIE^^jH 3 4 ^ . Mm^imS 6\Z^m.^tl^—)(^(7:> 

-^3 8tmm^h.^o ^J:^. 3>-v^>-i^3 8Sr. Hfr i 

0 OF^^ii-ilx^-rsr.^ t^Sig-cfoSo cti.{;iJ:or. ^^1^ 

[0 12 0] ^fc. i--<T<7:>^5^J?^7^— ^ p 1 --p 4 
^ tl^nntS =3^/1^2 4 . 2 6(DW\Jj^miM:'t^£^ 

'N;tf^. p 1. p3(cH1^g3-< 

>'U2 4§rifiaL^ iFIS^^^-r-^ P 2. p 4 t3:E:^@=2^ 
2 6^ia® L-Ct>J:v\ ^T-^o:^-^. ^:»^;^7"-^ p 1 X 

^P2. p 4(7)#^e=»-r/^;&5-^tb^^tva:^y^^$n.5p 

[0 12 1] Z<Dm^X^r:>Xhs HlB=i-r/U'2 4. 2 

6(7)SS^^fi6o-C$>l9 . H^B=''<>'l-2 4 <7)3 0C7>iE^^{C 

-t'/W2 6<D 3o<DtfcJ;^MStCl-f >'>"^— tJ^Ieli^S 2<D3^<D 
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[0 12 2] ^ h\z.^ IS12 2tc:ii, {ko:>mf)^7f^^tiX\^^ 

2 6 ^n — ^ 14 OtT^v--^ h 1 3 0 ;^r^lc::}oV^-C^ 5> 

2 4. ?&1iy;dSH*a3'Y/U2 6-efe5o 4<g*l-(30^-^-C 
fciXJ^. #E.+@:=^'Y/U2 4, 2 6^. 4 OCO|f(5^;^•7^ — 
j^^i^5o tt^oT. 3^@(7:>=i^^u;65v--y >^ h 1 3 0<7:):S: 
tix H^B = -t'/^2 4. 2 6<D=i-r;u$^f^ 3o-fo-C^^ 
[0 12 3] >:f:|o. ±32E<7>«rilTJi. 4 IS^J^tD^-^ iCO 

v\ 

[0 12 4] 

[0 12 5] ^/i. >^^B^J:i^^^. -*t<7>:J^<5^-ieji6=r 

[0 12 6] i^ti. mi^^xy^^2<r>p.^-'mm<o:=i^ so 

[m 2] 2 Y^— :^ 2 2(DE.n=^^ /\^2 4 ^H.tS=''< 
[El 3 ] 2 Y DCOg®1ll^$r^-ri2}Tfo5o 

[13 4] mEEm^mt. -c>'y<-'$^mmm(Dm^^^7r: 



2003-309903 

[El 6 ] t^^3i5oiim:^i£i-^i5tt ^mm.m±mmm^7r^ 
irmxh^o 

So 

[Ell 1] V ^y^/i^mm^m^i-r^m^i^i^i^^nm 
mtg@»f ^^-TEi-efoSo 

[mi 2] EI 1 1 oJ£:^I§ir'feSo 

[El 1 3] y ^yT/zum^ft^fti^ij-rs^-a-twiofts^Bm 
[El 1 4 ] 3fi^o?^i)ii^-e^»fEigil«i^^l^-rs:^'a^i;i 
[El 1 5] 3fT&offiii^-c^*$gil'i^^^1-s:^'a^t;i 

*5 tt 5 *@mss>^^ ^^-ria s o 
[Ell 6] D yy^i^^mi-r^m^ mmmh^) \z 
f t s * s m if ^ ^ i- EI T' ^ s o 

[Ell 7] y ^;/:?^/i-m^^fl=S"t-S^'^t;i*5itS*im 

[El 1 8] y :yr/u^^^i^^-rs:^'a^t-iB{tstBm 
»K?^^ir^^-rEiTfcSo 

[[g 1 9 ] 6 jiF<7)fi5ii^6-c3eiiii-s^'^t-*3(t si^m 

[El 2 0 1 6{T^<Dii5l^j^T*^»^Mijri^^|^i-S:^'a'l^ 

*3 s ^smm?:? if ^^i-Ei r s o 
[EI 2 1 ] -i$^mmm'^n(om.mmx^^o 

[El 2 2 ] -'»:MiE15^gOft!li^^!l^;^i-m»&Ei-C-fe 

So 

[l?F^(7)tJi0^] 

2 0 m:^tii:t}'^^. 2 2 2Y^— 2 4. 2 6 
HtB^-f/K 3 0, 3 2 -O-^^— ^0^. 3 4 lEfil 
©rSI. 3 6 3 8 3>'x>'i^x 4 0 iESD 

5 0 S-T'^IJf^:^-::^^^ 5 2 CPU. 5 4 
ROM. 5 6 RAM. 6 1-67 m^-^^^-^s 68 
|l]^:^ir>^f-. Til— T16, T21'-T26 h7 
>'v^>^^. Dll— D16, 02 1—0 2 6 ^-f 
K. B^^^y-ry. C =3>--r>-y-. INVl, INV2 
Ml. M2'=E~^=3>r ;Uo 
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